Role of rat sensory neuron-specific receptor (rSNSR1) in inflammatory pain: contribution of TRPV1 to SNSR signaling in the pain pathway.
Sensory neuron-specific receptors (SNSRs) belong to a large family of GPCRs, known as Mrgs (Mas-related genes), many of which are preferentially expressed in primary afferent nociceptors. Selective SNSR agonists produce pain-like behaviors in rats, showing that SNSR activation is sufficient to produce pain. However, it is unknown whether SNSR activation is necessary for pain either in the normal condition or in pathological pain states. Here we used small interfering RNA (siRNA) to acutely knockdown rat SNSR1 and test the hypothesis that this receptor mediates pain responses. Administration of siRNA to the lumbar spinal cord in rats dose-dependently knocked down rSNSR1 mRNA and protein and abolished heat hyperalgesia evoked by intradermal administration of specific rSNSR1 agonists. In rats with levels of rSNSR1 knockdown sufficient to block responses to the SNSR1 agonists, there was no effect on normal pain responses, but there was a significant reduction of heat hyperalgesia in an inflammatory pain model (Complete Freund's Adjuvant), supporting a role for rSNSR1 in inflammatory pain. Further in vivo studies revealed that SNSR1 knockdown had no effect on responses to intradermal capsaicin, a selective TRPV1 agonist. In contrast, a selective TRPV1 antagonist abolished heat hyperalgesia produced by an SNSR agonist, suggesting that TRPV1 receptors mediate rSNSR1-evoked responses. We also found that rSNSR1-like immunoreactivity, like TRPV1, is localized in the superficial dorsal horn of the spinal cord. We propose that rSNSR1 represents a new member of the receptors expressed on chemosensitive nociceptors responsible for detecting the "inflammatory soup" of mediators generated by tissue damage.